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IN THE CLAIMS 

1 . (Currently amended) A semiconductor device having a first vertical type 
bipolar transistor and a second vertical type bipolar transistor having q breakdown 
voltag e that is higher than a broakdosvn vo l tag e of the fi r st vortical typo bipolar 
transistor , said first v o rtical typ e bipolar transistor and oaid socond vortical typ e bipo l ar 
transistor each transistor having an emitter, a base, and a collector, the semiconductor 
device comprising: 

a P-type substrate; 

an N-type epitaxial layer formed on the substrate; 

a first embedded diffusion layer formed as a part of the collector of the first 
vertical type bipolar transistor in a first upper part of the substrate and in the epitaxial 
layer; and 

a second embedded diffusion layer formed as a part of the collector of the 
second vertical type bipolar transistor directly on the substrate, in a second upper part 
of the substrate, wherein a top of the second embedded diffusion layer is formed at a 
distance from a surface of the emitter of the second vertical type bipolar transistor 
greater than a distance between a top of the first embedded diffusion layer and a 
surface of the emitter of the first vertical type bipolar transistor, and a bottom of the 
second embedded diffusion layer is formed at a distance from the surface of the emitter 
of the second vertical type bipolar transistor greater than a distance between a bottom 
of the first embedded diffusion layer and the surface of the emitter of the first vertical 
type bipolar transistor^ 

wherein the collector of the first vertical type bipolar transistor has a thickness 
that is less than a thickness of the collecto r of the second vertical type bipolar transistor , 
which results in the second vertical type b ipolar transistor having a breakdown voltag p 
that is higher tha n a breakdown voltage of the first vertical type bipolar transistor . 

2. (Canceled) 

3. (Canceled) 



2 



PACE 3/15* RCVD AT 2/16W005 12:12:15 PNI [Eastern Standard Time] s SVR:USPT0-EFXRF-1/2 * DNIS:872931 9 ' CSID:3142595959 ' DURATION (mm-5S):05-10 



Fab-15-05 12:01 Frcm-Sonnenschsin Nath L Rosenthal 314 253 5559 T-233 P. 004/015 F-323 

4. (Currently amended) A semiconductor device according to claim 1, wherein 
the an impurity concentration of the second embedded diffusion layer includes a first 
impurity concentration that is equal to and a second impurity concentration that is 
greater than the an impurity concentration of that portion of the epitaxial layer formed 
above the second embedded diffusion layer, and wherein a distance between a location 
of peak impurity concentration within the second embedded diffusion layer and a 
location where the second embedded diffusion layer i nt e rs e cts meets the substrate is 
less than one-half of a distance between the location of peak impurity concentration and 
a location where the second embedded diffusion layer intorso ets meets the epitaxial 
layer. 

5. (Canceled) 

6. (Currently amended) A semiconductor device according to claim 1 , wherein 
the substrate is a single substrate, and wherein the an impurity concentration of the 
second embedded diffusion layer is between about 1x10 13 and about 1x10 15 . 

7-19. (Canceled) 

20. (Previously presented) A semiconductor device according to claim 1 further 
comprising: 

a first base layer disposed between two first graft base layers and disposed 
above the first embedded diffusion layer on the epitaxial layer to define a first epitaxial 
thickness between the first base layer and the first embedded diffusion layer; and 

a second base layer disposed between two second graft base layers and 
disposed above the second embedded diffusion layer on the epitaxial layer to define a 
second epitaxial thickness between the second base layer and the second embedded 
diffusion layer, 

wherein the first epitaxial thickness is less than the second epitaxial thickness; 

and 

wherein only the epitaxial layer is disposed between the base layer and the 
second embedded diffusion layer. 
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21. (Currently amended) A semiconductor device according to claim 1, wherein 
an impurity concentration of the second embedded diffusion layer is approximately 
equal to or higher than th o ep i taxial impurity -c oncentration an impurity concentration of 
said epitaxial layer at ail depths of the second vertical type bipolar transistor between 
the surfaoo of tho emitt e r surface of the emitter of the second vertical type bipolar 
transistor and a position of peak impurity concentration within the second embedded 
diffusion layer, 

22. (Previously presented) A semiconductor device according to claim 1, 
wherein a peak position of an impurity concentration of the second embedded diffusion 
layer resides at a distance from the surface of the emitter of the second vertical type 
bipolar transistor that is approximately equal to a distance from the bottom of the first 
embedded diffusion layer to the surface of the emitter of the first vertical type bipolar 
transmitter, 

23. (Previously presented) A semiconductor device according to claim 1, 
wherein the first vertical type bipolar transistor defines a voltage that is different than a 
voltage of the second vertical type bipolar transistor, 

wherein the substrate is a silicon substrate, 

wherein the first embedded diffusion layer includes an impurity concentration that 
is higher than the epitaxial impurity concentration, and 

wherein the second embedded diffusion layer defines a conductive type that is 
the same as the epitaxial conductive type. 

24. (Previously presented) A semiconductor device according to claim 1, 
wherein the second vertical type bipolar transistor includes a base layer disposed 
between two graft base layers and wherein only the epitaxial layer is disposed between 
the base layer and the second embedded diffusion layer. 
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25. (Currently amended) The A semiconductor device ef according to claim 1 , 
wherein the second embedded diffusion layer is an N + -type second embedded diffusion 
layer and is slightly diffused into a lower part of the epitaxial layer. 

26-29. (Canceled) 

30. (Currently amended) The A semiconductor device ef according to claim 1 , 
wherein the thickness of the collector of the first vertical type bipolar transistor heinn 
less than the thickness of the collector o f the second vertical ty p e bipolar transistor also 
results in tne fir st vertical type bipolar transistor o perates operating at a higher speed 
than the second vertical type bipolar transistor. 

31. (Currently amended) The A semiconductor device ef according to claim 1, 
wherein the thickness of the collector of the fi rst vertical tvoe bipolar transistor beino 
less than the thickness of the collector of the second vertical type bipolar transistor also 
results in the second vertical type bipolar transistor operates operating at a higher 
voltage than the first vertical type bipolar transistor. 

32. (Currently amended) A semiconductor device having a first vertical type 
bipolar transistor and a second vertical type bipolar transistor having a breakdown 
voitago that i c higher than a brookdown voltage- of the first vortical type b i polar 
transistor , s aid first vortica l tvpo bipolar tmnnintnr nnri <",iH nn^nj v e rti ca l type bipolar 
t ransistor each transistor having an emitter, a base, and a collector, the semiconductor 
device comprising: 

a P-type substrate; 

an N-type epitaxial layer formed on the substrate; 

a first embedded diffusion layer formed as a part of the first vertical type bipolar 
transistor in a first upper part of the substrate and in the epitaxial layer; and 

a second embedded diffusion layer formed as a part of the second vertical type 
bipolar transistor directly on the substrate, in a second upper part of the substrate[[,]]i 

wherein the second embedded diffusion layer includes an impurity concentration 
that i 5 less than an impurity concentration of the first embedded diffusion layer, and 
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wherein a top of the second embedded diffusion layer is formed at a distance 
from a surface of the emitter of the second vertical type bipolar transistor greater than a 
distance between a top of the first embedded diffusion layer and a surface of the emitter 
of the first vertical type bipolar transistor, and a bottom of the second embedded 
diffusion layer is formed at a distance from the surface of the emitter of the second 
vertical type bipolar transistor greater than a distance between a bottom of the first 
embedded diffusion layer and the surface of the emitter of the first vertical type bipolar 
transisto r; and 

wherein the collector of the first vertical type bipolar transistor has a thickness 
that is less than a thickness of the collector of the second vertical type bipolar transistor, 
which results in the second vertical type bipolar transistor having a breakdown voltage 
that is higher than a breakdown voltage of the first vertical type bipolar transistor . 

33. (New) A semiconductor device according to claim 32, wherein a bottom of 
the collector of the second vertical type bipolar transistor, a bottom of said N-type 
epitaxial layer, and a top of said P-type substrate are coplanar. 

34. (New) A semiconductor device according to claim 32, wherein said N-type 
epitaxial layer is formed on a top of the first embedded diffusion layer and on a top of 
the second embedded diffusion layer. 
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